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woven material: or artificW substance, e^.. 
sheet plastia in a simple, efficient and regu- 
lar manner. . • • , „,„ 
Another objsct of the invention is to pro- 
25 vide coatina means that can be arranged to 
operate eSSently when such means trails on 
the surCace to be coated at any angk rela- 
tivelv to the vertical ot horizontal without 
limitation of position or direcuon of web 
SOtnvel. therebv enabling, coating machines ot 
larse operational capacity, i.e.. of a plurality 
of "coatina operations, to be compactly 

arranged. ^ . 

With known means havmg an open 
35 fountain and a trailing blade it is not possi- 
ble, in an\ circumstances to apply a deposit 
or deposits from a vapour or vapours on to 
a supported and travdling. web and. many 
difficulties are encountered when successive 
40 coatinas of materials have to be applied to 
such supponid web from such, open fountain 
when fed with solutions., emulsions or sia- 
p;rsions or the coating material which dith- 
culues are enhanced when the web has to re- 
45 ceiva a deposit from, a vapour as well- as 
[Price. " ' 



_ c/ at a ijosiuon uiai IS unii- do 

Kd*"in location. e.g., the blade cannot be 
located to trail on the upper or lower parts 
of a roller, or on ths top or bottom of a flat 
bed. because the. liquid or liquid coating _ 
must be retained in the open fountain and /O 
must flow to the contact edge of the blad- 
bv the force of gravity and practice shows 
tl^at ths arc within which the blade must be . 
located or the permissible variation m the 
anale of a flat bed is small. 

In view of the above, in machmes for ap- 
olvina a succession of coatings, each roller 
musi'have onh one blade and its associated 
open fountain; if two blades were apphed m 
the available arc the time between the appli- 80 
cation of coatings would be so small as to 
intrcduc; the risk of the second coating d-s- 
trovina the first, or of the first being ineffec- 
tive to orepare for the second. _ 
Another aspect of the same difficulty- in So 
practice is that when a web has been coated 
the surface of the coaong must not be 
touched by anv roller or surface for J oon- 
sidsrable period of. ume. otherwise the coat- 
• riceives blemishes, thus necessitatuig a 90 
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I, Arthur Ronald Trist. of 285. Park 
Street, South, Hamilton. Ontario, in the 
Dominion of Canada, a Subject of the Queen 
of Great Britain and Northern Ireland, do 
5 hereby declare the invention, for which I 
pray that a patent may be granted to me, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

10 This invention "relates to -improvements in 
means for applying a deposit or coating of 
any kind from a vapour or mixture of vap- 
ours (heated or not) or by a hot or cold 
liquid or by a composition that has a paste- 

15 like consistency when applied at a suitable 
temperature, to web material at open width 
and has for its principal object to provide 
means by which such deposit or coating, or 
great tenuity if necessary, can be applied to 

20 a web of cellulose,. e.g., paper; fabric, e.g., 
woven material; or artificial substance, e.g., 
sheet plastic, in a simple, efficient and regu- 
lar manner. 
Another objsct of the invention is to pro- 

25 vide coating means that can be arranged to 
operate efficiently when such means trails on 
the surface to be coated at any angle rela- 
tively to the vertical or horizontal without 
limitation of position, or direction of web 

30 travel, thereby enabling coating machines of 
large operational capacity, i,e., of a plurality 
of coating operations, to be compactly 
arranged. 

With known means having an open 
35 fountain and a trailing blade it. is not possi- 
ble in any circumstances to apply a deposit 
or deposits from a vapour or vapours on to 
a supported and travelling, web and many 
difficulties are encountered when, successive 
40 coatings of materials have to be applied to 
such supported web from such, open fountain 
when fed with solutions, emulsions or sus- 
pznsions or the coating material which diffi- 
culties are enhanced when the web has to re- 
45 csiva a deposit, from a vapour as well- as 
[Price. 



material coatings, e.g., sizing, undercoating 
and overcoating. 

One difficulty in practice with open 
fountains fed with a solution, emulsion or 
suspension of the coaling material is that the 50 
coating material has to be sufficiently liquid 
to flow freely in the fountain under a gravity 
head and that due to the passage of the web 
past this liquid coating material in thejjpen 
fountain, the contents of the fountain roll- 55 
and the film of air on the web becomes in- 
corporated in the liquid or liquid coating so 
that the liquid or liquid, coating in the 
fountain is turbuiated thereby and aerated 
with the result that the applied coating is 60 
irregular, thus producing blemishes in the 
coating. 

Another difficulty in practice is that the 
relatively stationary coating bliade must be 
applied to the web at a position that is limi- 65 
ted in location, e.g., the blade cannot be 
located to trail on the upper or lower parts 
of a roller, or on the top or bottom of a ffaf 
bed, because the liquid or liquid coating 
must be retained in the open fountain and 70 
must flow to the contact edge of the blade 
by the force of gravity and practice shows 
that the arc within which the blade must be . 
located or the permissible variation in the 
angle of a flat bed is small. 75 

In view of the above, in machines for ap- 
plying a succession of coatings, each roller 
must have only one blade and its associated 
open fountain; if two blades were applied in 
the available arc the time between the appli- 80 
cation of coatings would be so small as to 
introduce the risk of the second coating des- 
troying the first, or of the first being ineffec- 
tive to prepare for the second. 

Another aspect of the same difficulty in 85 
practice is that when a web has been coated, 
the surface of the coating- must not be 
touched by any roller or surface for a con- 
siderable period of time, otherwise the coat- 
ing riceives blemishes, thus necessitating a 90 
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continually progressing flow path for the 
ccaisd web which calls for a very large ex- 
panse of valuable floor area. 
All these difficulties are overcome by the 
5 present invention as the coating means form- 
ing the subject of the present invention can 
arranged at any angle relatively to the 
.'-nical or horizontal, with the result that the 
v.'cb can bz supported by a moving bed or by 
H) rclLTS to travel along a flow path with coat- 
inu means on the top of the bed or of the 
roller, along a bed or over rollers with coat- 
ing means on the sides of such bed or rollers 
^ along a return flow path with coating 
15 means at the bottom of the bed or of each 
ri'.licr, thus enabling a compact machine with 
well spaced rollers to be arranged for a plur- 
ality of . successive coatings and in which no 
roller contacts with a coated surface. 
i20 This invention consists in means for apply- 
in? a deposit or coating on to the surface of . 
moving web material supported on a moving 
resilient bed at open width, comprising a 
pressure resisting trough that is stationary 
. 25 rebiivc,.io rhe_^moving bed and which has a 
mijuthpiecc ^scaled by the web for supplying 
ihe mnrcrial to be deposited or coated on to- 
such web, nKuns for preventing indiscrimin- 
u!e k-akage of the deposit or coating from the 
3u moiithpiccc. a springy lip forming part of 
the nuMJilipica: and trailing in lightly 
Mr.'vwd contact on the surface of the sup- 
p«»ri-rd web for controlling the quantity of 
^ _ Ihe deposit or coating applied to the web and 
as mears for f(Tcing the material to be deposi- 
K\J If coated on to the web into the trough 
und.T pressure. 

Ir I he dm wings accompanying this com- 
plete specification: — 
40 hi *. I is a fragmentary diagranmiatic de- 
uil view showing substantially horizontally 
aiTunecJ cixiiing means applied to a down- 
^^urdly travelling web; 
F:?. 2 is a schematic view showing coating 
45 means similar to that shown in Fig. 1, ar- 
ranged 10 apply a coating to a web on the 
unrcr nan of a cylindrical bed; 

I'lZ. } IS d schematic view showing coat- 
in- mc-ins similar to that shown in Fig. 1, 
SO arranccd to apply a coating to a web on the 
underside of a cylindrical bed; 

l ie. 4 IS a >«:hematic view showing the sub- 
stantia lly Ihirizontally arranged" coating 
m:*jri5 o( Fig. 1, applied to an upwardly 
55 triveiling w^+i; 

Fic. 5 is a detail view of a modification 
with puralJel blades; 

Fit:. ^ ts a nhn view of the coating means 
iho'vn in Fij:. I; 
60 Fi«. 7 is lonciiudinal section of Fig. 1 
taken on the line VII— of that figure: 
and 

Fi:-'. S is a diagrammatic view showing the 
invention applied to a flat moving resilient 
65 bed. 



In the examples shown in the drawings, 1 
is the first springy lip that controls the quan- 
tity of coating material applied or the thick- 
ness of the coating, hereinafter called the 
controlling lip, 2 is the second springy lip, 70 
hereinafter called the sealing lip, 3 is the 
web. and 4 is part of a rotatabie cylinder 
with the clothing 5 of the resilient material. 

Needless to say. the rotatabie cylinder 4» 
with the clothing 5 of resilient material may 75 
be replaced by an endless belt or band 51 of 
resilient material locally supported under 
each assembly of controlling lip 1 and seal- 
ing lip 2 by a roller 41. as shown in Fig. 
and in the following description any refer- 80 
ence to the clothing 5 is to be read to include 
the band 51. 

The springy lips 1 and 2 are made of thin 
sheet material and are pressed against the 
surface of the clothing 5 so that, on the one 85 
hand, the lips 1 and 2 arc slightly flexed and, 
on the other- hand, the surface of the cloth- 
ing 5 is slighdy depressed, thus securing the 
yielding cc-operation of Jhe controlling lip 
1 with the web 3 supported by the resilient 90 
clothing 5 that is essential to the- production 
of a perfectly even coating of microscopic 
thinness and also the yielding co-operation 
of the sealing lip 2 with the web 3 that in 
practice acts to smooth the surface of the 95 
web -3, or the surface of any preliminary 
coating thereon, immediately preparatory to 
the application of the coating. 

Whilst the machine is at rest the flexing of 
the lips r and 2 is effected mechanically but 100 
when the machine is in operation the flexing 
is effected by the pressure with which the , 
vapour or coating material is fed into the 
trough that is to say the pressure tends to 
lift the controlling lip 1 from off the web 3 105 
and press the sealing lip 2 more firmly 
against the web 3. 

The lips-i' and 2 are made of any thin flex- 
ible springy material, e.g., of steel or other 
metal, alloy or material of a kind that will liO 
not impart any blemish to the web or coating 
applied thereto and the clothing 5 is made of 
kny resilient material, e.g., of natural or 
ardficial indiarubber or other substance un- 
affected deleteriously by the conditions of 115 
use, the degrees of springiness and resilience 
being selected so that the slight flexure pro- 
duces the slight depression necessary to the 
required mutual co-operation. 

Certain kinds of plastic compositions have 120 
to be handled and applied to the web 3 in a 
melted condtion and to facilitate this the 
cylinder 4 or rotatabie rollers 41 and /or the 
external layer of resilient" material can be 
heated in any known fnanner by a heated gas 125 
or vapour, heated fluid, electrical heaters or 
such like, whilst in some cases the trough, 
mouthpiece and/or one or both of the lips 
also may be heated. 

The controlling lip 1 is mounted on the 130 
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rigid stock 1 1 and is clamped thereto by the 
plate 12 secured in position by screws 13, 
bolts or other clamping means of a known 
kind, whilst the sealing lip 2 is mounted on 

5 the rigid stock 21. being clamped in position 
by a plate 22 secured by means such as the 
screws 23 or the like, it being understood 
that the unsupported margins of both the 
controlling lip 1 and the sealing lip 2 in con- 

10 tact with the web 3 are quite free to be 
slightly flexed, are quite parallel and that the 
extreme contact edges of the lips I and 2 
arc straight. 

The rear edges of the rigid stocks II and 

15 21 are attached to the rear wall 6 by means 
of the bolts 9,, screws or the like to form a 
trough, and the rear wall 6 is provided with 
the feed pipe 10, but it will be obvious that 
the stocks 1 1 and 21 and the rear wall 6 may 

20 be constructed as a single part. 

The stocks 11 and 21, the flexible margins 
of the lips 1 and 2, the supported web 3 and. 
the rear wall 6 form the longitudinal walls 
of a compartment that is used to distribute 

25 the supply from the feed pipe 10, and when 
the ends of - such compartment are closed, 
e.g., by dykes 14. reinforced by the angular 
flow diverting elements 141 to seal the corner 
formed by the adjacent surfaces of the stock 

30 1 1 and dyke 14, to apply coating material to 
the area of the web 3 exposed between the 
lips 1 and 2. 

To prevent leakage of the coating com- 
position past the ends of the lips 1 and 2. 

H5 the surface of each of the dykes 14 adjacent 
to such lips is provided with packing 
material 15 impervious to the coating com- 
position and suflSciently soft to yield readily 
to the small displacement of the lips 1 and 

40 2 when slightly flexed, thus maintaining the 
perfection and regularity of the coating 
applied. 

The stances of the lips 1 and 2 unflexed 
may be nearly radial or nearly tangential to 

45 the surface of the clothing 5 or band 51, 
usually at least one of the lips is arranged to 
be tangential to a circle of a diameter less 
than the diameter of the surface of the cloth- 
ing 5, as shown in Fig. 1, the other of the 

50 lips being similarly tangential, as shown in 
that figure, or parallel to the tangential lip, 
as shown in Figs. 2, 3, 4 and 5. the only 
limiting condition being that both the lips 
1 and 2 smoothly and consistently trail on 

55 the web 3 when it is in motion. 

The compartment formed by the lips 1 
and 2, the stocks 11 and 21, the rear wall 6, 
the dykes 14 the angular flow divert- 
ing element 141 and the web 3 may 

€0 be supplied through the feed pipe 10 
under the hydrostatic head of a gravity tank 
7, as shown in Fig. 1, when the web 3 is 
to be wetted with water, coated with a thin 
size or a very liquid coating composition that 

65 flows freely, in which case the volume of the 



compartment may be small to discourage* tjie 
objectionable rolling and deleterious aeration 
of the liquid in the compartment. 

When a paste-like composition is to be 
applied to the web 3, then the volume of the 70 
compartment may be larger and the com- 
position can be forced into the compartment 
by any pump contrivance 8 exerting the re- 
quisite pressure, as schematically shown in 
Fig. 3. Further, when a liquid is to be con- 75 
densed from a vapour on to the web 3, then 
the compartment may be very small and be 
fed with the vapour in any convenient way. 

From the above it will be obvious that 
the new coating means described above is in 80 
the form of a positively fed coating trough 
with springy lips that will apply a coating of 
any kind to any surface at any angle regard- 
less of the direction of movement of such 
surface provided that the lips trail on the 85 
surface and have line contact therewith. 

Moreover, the new coating means can ap- 
ply a coating composition of any kind that 
is fluent, when heated or not. thus enabling 
compositions of paste -like consistency to be 90 
used, thereby saving some of the time.usually 
absorbed in evaporating useless moisture as 
well as reducing the time period between 
successive coatings, so that a machine of a 
given output can be very compactly arranged. 95 

What I claim is: — 

1 . Means for applying a deposit or coating 
on to the surface of moving web material 
supported on a moving resiient bed at open 
width, comprising a pressure resisting trough 100 
that is stationary relative to the moving bed 
and which has a mouthpiece sealed by the 
web for supplying the material to be de- 
posited or coated on to the web, means fear 
preventing indiscriminate leakage of the 105 
deposit or coating from the mouthpiece, a 
springy lip forming part of the mouthpiece 
and trailing in lighfiy stressed contact on the 
surface of the supported web for controlling 
the quantity of the deposit or coating ap- 110 
plied to the web and means for forcing the 
material to be deposited or coated on to the 
web into the trough under pressure. 

2. Means according to Qaim 1, character- 
ised in that the mouthpiece has a springy 115 
sealing lip trailing on the surface of the sup- 
ported web in precedence of the controlling 

lip and dykes arranged between the lips at 
the edges of the web material, the lips and 
dykes constituting means for preventing in- 120 
discriminate leakage of the deposit or coat- 
ing from the pressurised trough through the 
mouthpiece. 

3. Means according to Qaim 2, character- 
ised in that the pressure with which the 125 
springy sealing lip on the mouthpiece is 
pr:;ssed into contact with the surface of the 
rcsiliently supported moving web is aug- 
mented by the pressure in the trough. 

4. 'Means according to any of the preced- 130 
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ing claims, characterised in that each springy 
lips is flexed slightly to depress the surface 
of the resiliently supported moving web 
along the whole of the lengths of the contact 
5 edge to secure mutual yielding co-operation 
of the edge with the surface. 

5. Means according to any of the preced- 
ing claims, characterised in that the web 
material is supported by a rotating resilient 

10 roller that may be heated. 

6. Means according to Claims 1 to 4 or 
any of them, characterised in that the web 
material is supported by a rotating roller 
comprising a rigid cylinder having an ex- 

15 ternal layer of resflient material* 

7. Means according to Claim 7, character- 
ised in that the cylinder and /or the external 
layer of resilient material may be heated. 

8. Means according to Claims 1 to 4 or 



any of them, characterised in that the web 20 
material is supported by a band or belt of 
resilient material supported on and advanced 
by rotating rollers that may be heated. 

9. Means according to any of the preced- 
ing claims, characterised in that the material 25 
to be deposited or coated on the surface of 
the web material is applied to the surface of 
the web material in a heated condition. 

10. Means according to Claim 9, charac- 
terised in that the trough, the mouthpiece 30 
and /or the springy lips, may be heated to 
facilitate the flow of the deposit or coating. 

CHAS. J. R. BULLOUGH. 
8, Somerhill Court HoUand Road, Hove, 
Sussex, England, 
Chartered Patent Agent, 
Agent for the Applicant. 
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